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Ab.1T SPRAYED TREATMENTS
1. Details of the product and its pattern of use

The most important route of exposure of honey bees to plant protection products for spray applications is Aw: Please
by direct exposure to field sprays. In some cases, exposuse of bees is:not possible and there is no need fora  cheek the
detailed assessment of risks, such as in the case of products used during winter when bees are not foraging, E:Z’(;f: o
pre-emergent herbicides where plants may not be present.to forage on, indoor residential uses and uses in headings
glasshouses where bees are not used for pollination. However, inn any scenario where, irrespective of the f;f%i’ffB’edt e
timing of application. the presence of residues in flowers cannot be excluded the potential for bee eXPOSUTE  wgog) ar Sod
should be considered. Treatment
The attractiveness of the crop to honey bees may be considered as an eatry point for this risk assessment,  With Systemic
Useful guidance in this respect may be found in the MRL Working Group (HC, 2009) publication which f;g:én ces”
includes additional criteria to consider, such as the presence of other sources of nectar/pollen in the foraging  and their cross
arca. In general, a crop can be considerad as unattractive to bees when it is harvested before flowering. Some :;Ze::;f;;f“
plants thar are intrinsically unattractive to bees nuy be visited by bees because of extra floral nectaries (€8, orrectness
in ficld beans) or honeyvdew produced by aphids. Asa basis for applying the assessment scheme depicted in
Figure 10.2, full details of the product and the intended use must be available. {(— 2)

2a and 2b. Is exposure of adult/immature stages of bees possible?

Based on the information from the product and the intended application it has to be decided whether exposure

of adult bees and immature stages (larvae and pupae, brood) can be excluded. The justification has to take

into account all routes of exposure that may be relevant to the intended use, for example, through residues on

flowers or in flower matrices (e.g., pollen, nectar), and as for non-Apis bees in leaves, soil, etc. (Table AG.1).  An: We have
The screening step has to be initiated if exposure of adult bees (— 3a) or immature stages (— 3b) to the  change dation

. . o . . . . Table 10.3 o
active ingredient (a.i.) cannot be excluded. Further risk assessment is not required in cases where eXpostre  qappe A
can be ruled out for both adults and immature stages of bees (— 6). here. Is it OK?

Pesticide Risk Assessment for Pollinators, First Bdition. Edited by David Fischer and Thomas Moriarty.
© 2014 John Wiley & Sons, Inc. Published 2014 by John Wiley & Sons, Inc.
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198 Appendix 6: Detailed Description of the Proposed Overall Risk Assessment Scheme
TABLE A6.1
Likelihood of Exposure to Apis and Non-Apis Bees from Various Routes

Apis Non-Apis
Exposure Larvae Adults Larvae
Nectar + o+ +
Pollen + to + + + + 4o+ + +
Water” - +
Nesting material +4 44 ot 4 4 AT +to + 4+ 4678
Exposure to soil + - -0+ + 4 —to 4 4+ +
Foliar residues
{Contact and dizect spray) + 4+ + _ + ik —to + + +
Direct spray ++ 40 + ot ?

Collect water for cooling (evaporative cooling; take up into crop, regurgitate it, and:flap wings to distribute) and honey
o N & fo it & o ..
production.
tparticularly for nurse bees; 2bee bread: Sprovided by nurse bees: *wax: Sleaves and sotl forcement; Sleafutting bees; “soil used
'y o t=3
to cap cells; Pexposure to soil; *at fowering.

3a. Assess the toxicity of active ingredient (a.i.) to Apis mellifera adults: Establish acute oral and contact
L.D36, calculate HQ (appl. rate/1.D56). Is HQ below the trigger value (e.g., HO <5637

Acute oral and contact toxicity of the active ingredient to adult honey bees should be determined in appropriate
faboratory tests generating median lethal doses (LID50) for both routes of exposure (cf. Chapter 7). The highest
intended fickd application rate 1 used to estimate possible exposure in comparison to the most sensitive of
these LD30 endpoints. A hazard quotient {(H(Q) is calculated by dividing the application rate (g a.1./ha) by the
most seasitive acute toxicity endpoint (ng/bee). The resulting HQ does not directly specify the relation of
exposure level and toxicity since the numerator (application rate in terms of g a.i./ha) and denominator (LD50
in terms of pg/bee) of the HQ are in different units of measurement, Rather, it is used as a preliminary screen
to indicate whether a level of exposure may lead to adverse effects (Le., that a presumption of minimal risk
cannot be made) based on empirical incident data. Thiginitial HQ calculation is used as an indicator of risks in
the European regulatory process and has been compared to EU incident data. Comparisons of screening-level
HOQ values with incident data have indicated that adverse effects in the field are not observed when HQ
valges are greater than 50 (see Mincau et al,, 2008). In this flow chart, the screening-level HQ trigger of 50 is
given as an example of value that is used in Europe for screening purposes (EC, 2010); however, regulatory
authorities must develop their own friggers for moving to more refined assessments. The intent here is to
demonstrate that at a screening level, relatively course measures of exposure are used in combination with
relatively simple measures of effects w determine whether risk can be presumed low. Where HQ exceeds
the trigger value a higher tier risk assessment or consideration of risk mitigation measures is required (— 7).
Otherwise the risk to adult honey bees (Apis bees) may be assessed to be low and consideration of possible
effects on non-Apis bees is the next step of the screening procedure (- 4a),

3b. Assess the toxicity of a.l. to A. mellifera larvae: Establish NOEL, calculate TER, is TER >17?

Chronic toxicity of the active ingredient to honey bee larvae should be determined in an appropriate laboratory
test generating a NOEC for the brood development inchuding adult emergence weight (cf. Chapter 8). For
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risk assessment, this toxicity endpoint is compared to the exposure of honey bee larvae via contaminated
food items. If chemical/crop specific exposure data are not available, then default exposure gstimates may
be determined through information from residue analysis data (see Chapter 7 for more details): Toxicity and
exposure data (expressed in same measurement units of ug/kg) are related in a TER calculation (TER =
NOEC divided by predicted exposure. The resulting TER is compared to an appropriate trigger and any
value above that trigger indicates a presumption of minimal risks. In the flow chart, a twigger of 1 is used
based on the presumption that maximum residues measured in pollen have not exceeded 100 ng/ke and that
using a value of 1000 ng/kg would likely be considered protective. Again, appropriate exposure values and
triggers must be determined by the regulatory authority; however, at this level of refinement, potential risks
are determined from toxicity data on bee brood and rely on the no-observed-efiect concentration.

4a. Assess possible impacts to non-Apis adults using MNTA data as surrogate: I H(Q for Apis is between
5 and 50, consider NTA: Calculate HQ, is HQ <27
When specific data on the toxicity of the compound to adult non-Apis bee specics are lacking, potential risk
may be estimated from the data available on the honey bee and if available in the dossier, the use of data on
other non-target arthropods (NTA). A possible tiered approach using these data, 1o screen for the need of a
risk assessment specific to non-Apis bees that would use dedicated data is presented thereafter. Initially the
HQ calculated under point 3a using the honey bee LD30 could be used as a trigger of concern for possible
effects on non-Apis bees. This HQ value would then be compared to a trigger value lower by an order of
magaitude to account for interspecies variability of toxicity data. Thus the HQ calculated under point 3a
shall be lower than five for acceptable risks to be concluded for adult honey bees and adult non-Apis. The
order-of-magnitude increase in the trigger is intended to account for interspecies variability. In the case of
5 < HQ < 50, data on NTA species would be considered in ordet to conclude about the level of concern of the
product for non-Apis bees, taking into consideration the level of risk for NTA species and how representative
the test species are of non-Apis bees expected to frequent the crop, etc. As an example, in the risk assessment
scheme for NTA performed in the EU, the laboratory toxicity endpoint for the most sensitive NTA species is
compared to the maximum application rate in an HQ calculation (where the toxicity endpoint is also expressed
as a rate (g a.i/ha)y (Candolfi et al., 2001). This HQ is assessed against a trigger value of 2. Where the HQ
value for NTA exceeds this trigger value, it is concluded that risk to non-Apis cannot be excluded and that risk
estimates should be further refined. This refinementcould consider the generation of specific adult toxicity
data with a non-Apis species before a higher tier risk assessment or consideration of risk mitigation measures
(-~ 5a), If mitigation measures are considered, then the effect of these measures on potential exposure should
be considered using the same process as just described from the point where potential risk could not be
presumed low/minimal.

If this H for NTA is below the trigger value, the risk to adult non-Apis bees may be considered minimal
(= 6.
5a. Establish adult oral and contact LD50 for a non-Apis bee species: Calculate HOQ, is HQ <567
The screening step 3a may be repeated using specific toxicity data generated in tests with a non-Apis bee
species. For further details on Jaboratory studics on non-Apis bees, see Chapter 8. Where the HQ exceeds

the trigger value of 50, a higher tler risk assessment or consideration of risk mitigation measures is required
(- 7). For H(} values below the trigger, risk to larvae of non-Apis bees is considered minimal (-» 6).

5h. Establish larval NOEL for relevant Non-Apis bee species: Calculate TER, is TER >167?
The screening step 3b:maybe repeated using specific toxicity data generated in tests with a non-Apis bee
species. For further details on laboratory studies on non-Apis bees. see Chapter 8. Where TER is below the
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trigger value of 10, a higher ter nisk assessment or consideration of risk mitigation measures is required
(- 7). For TER values above 10, the risk to larvae of non-Apis bees is considered minimal (- 6).

6. Presumption of minimal risk

If exposure can be excluded or the criteria in the screening step are met for both adult bees and larvae,
then a minimal risk to honey bees and/or non-Apis bees can be presumed. A minimal risk for honey bees
and/or non-Apis bees can also be presumed if treatments in higher tier semi-field and:ficld tests result in no
significant difference compared to the untreated controf when evaluated against the protection goals. Further
risk mitigation measures are not required.

7. Continue with higher tier risk assessment or consider risk mitigation measures and reassess

If in the screening step the criteria for adult bees or larvae are not met, a higher tier risk-assessment {(depicted
in Figures A6.1 and A6.2) should be performed (— 8). The screening step may be repeated to consider specific
risk mitigation measures that exclude or mitigate exposure (e.g., by reducing the application rate, avoiding
the exposure to residues during flowering) (— 2). For further considerations of risk mitigation measures, sec
Aw: Wehave Chapter 11
change ciation
Figores 1.2
and 1.3 to
Figures A6 Concerns identified in the screening procedures and which are not addressed through mitigation, may then be
?:ﬁ f;% here £ rther refined through semi-field or field tests (- 9), If in the screening steps potential risks were identified
for non-Apis species (adults or larvae) that will be further refined in 2 higher tier study, then the assessor
should consider whether a higher tier study with honey bees would also be representative of the concerns
identified for non-Apis bees in the screening step (— 13).

8. Is higher tier risk assessment triggered by failing the screening step with non-4pis bees?

9. Is higher tier risk assessment triggered by failing the screening step with regard to honey bees?

Ifin the screening step the criteria for Apis (adult bees orlarvae) are not met, a semi-field or ficld test should be
performed to further refine potential concerns. (- 1% or 11). In transitioning from the use of laboratory-based
studies on individual bees to semi-field and field toxicity studies typically conducted at the colony level, test
conditions are intended to reflect more realistic exposure conditions. Unlike the lower ter studies, though
exposure is incorporated into the results of the semi-ficld and field studies such that the question being asked
is whether there is an adverse effect under the conditions tested. As measurement endpoints are selected
in higher tier studies to directly reflect assessment endpoints that are in turn intended to address protection
goals, these studies simply answer a ves/no question and do not require risk estimates, that is, no HQ or TER
is calculated.

16 and 11. Assess the effects of the a.d. to 4. mellifera in a semi-field or a field test: Do results indicate
minimal risk (no significant difference to control}?
Concerns raised in the screening procedure may be investigated through a semi-field test where possible effects
are assessed against the criteria related to the protection goals. This is to say that measurement endpoints
should be readily related to assessment endpoints which in turn reflect protection goals. For example, if a
protection goal is to ensure pollination services, then having sufficient forage strength in a colony is important,
Therefore, adult and larval bee survival is a reasonable assessment endpoint and the number of dead bees
in traps and/or brood termination rates may be reasonable measurement endpoints to reflect that assessment
endpoint,

The choice between semi-ficld and field testing depends on the profile of the product as. for example, the
expected duration of exposure; the possibility of occurrence of effects. the nature of the anticipated effects.
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1. Details of the product and its patiern of use.

v

2a. ls exposure of adult N
bees possible?

201

v

2b. s exposure of

& possible?

immature stages of bees

8. Presumplion
of minimal rsk,

3a. Assess the foxicity of active ingredient {a.i}
to Apis meliifera adults:

Establish oral and contact LDS0, calculate

HG {Appl. Rate/LD50). Is HO < trigger?

3b. Assess the foxicity of a.i. o
A. mellifera larvae:
Establish NOEL,
Calculate TER. Is TER > trigger?

{based on default distary residue level TBD
or measured values)

4a. Assess possible impacts on non-Apis
adults using NTA data as surrogate:

ls HO tor Apis « trigger value by a wide
margin {&.g., 1007 I not, consider NTA
data, calculate HO. s HQ < trigger?
[trigger value for non-Apis may differ from
that used in 3a for Apis]

5a. Establish adult oral and contact LD50
for relevant non-Apis bee species:
Caleulate HQ. Is HQ < trigger?

4b. Assess possible impacts on non-Apis
larvaes using Apis larvae test endpoint as a
| surrogate for non-Apis:

Caleulate TER. 1s TER » triggser?

N {based on default distary residue level TBD
or measured values)

4b. Establish larval NOEL for relevant
non-Apis bee species:
Calculate TER, 1s TER » trigger?

& Presumption of minimal risk.

7. Continue with higher-tier risk assessment.
OR
- Consider risk management measures.

-

FIGURE AG.T  Insect pollinator screening-level risk assessment process for foliarly applied pesticides. (For a color
version, see the color plate section:)
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8a. Is highertier risk assessment 8b. Is higher-tier risk assessment
needed for A. meliifera? needed for non-Apis bees?

12. Do assessments of other non-farget
---------------------- arthropods indicate risk is minimal?

9. Assess the sffecis ofthe
ad. to A mediiferaina Y
semi-field test:

Do results indicate minimal
risk {no significant difference
{o control)?

N

13. Are there significant routes of exposurs for

N non-Apis bees following the intended use of the
product that are not covered by the honey bee risk
N assessment and/or risk assessment for other non-
target arthropods?

N

10. Assess the effects of the
al to A mellferaina 14, Assess the effecis of the aito a Y
field test: non-Apis bee species relevant {o the
Do results indicate minimal ¥ identified route of exposure in a semi-
risk {no significant difference field test: Do resulls indicate minimal risk
to control}? {no significant difference to control}?
¥ N
N

15, Assess the effects of the a.i. 1o a non-Apis
bee species relevant to the identified route of
exposure in a field test:

Do resulls indicate minimal risk {no significant
difference 1o controb)?

6. Presumplion of minimal dsk.

N
11. Analyze uncertainties to confirm 18. Analyze uncertainties to confirm the
| the condlusions. conclusions.
Are risk management measures Are risk management measures specific fo Y
Y specific 1o A. melfifera possible? non-Apis bee species possible?

17, Presumption of significant rek|

FEGURE A6.2  Higher fier (refined) risk assessment process for foliarly applied pesticides. (For a color version, see the
color plate section.)
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This choice is a case-by-case decision, but the design of semi-ficld and field studies should be informed by
the information deduced from lower tier testing and other relevant lines of evidence, for example, incident
data.

Semi-field testing {cage, tunnel, or tent fests) is a suitable option before full field testing. The advantage
of semi-ficld testing is that mortality is easier to assess and exposure of bees to the test compound is more
readily ensured since bees are confined within a tent and cannot forage clsewhere. In addition, if an accurate
quantification of exposure is needed, semi-field studies may provide more reproducible residue levels due o
the relative protection from weather conditions.

Semi-field as well as full field tests aim at evaluating the level of effects that mayv be expected on bees
exposed to the product under realistic conditions, that is, through the crop haviag been treated at proposed
application rates. Because the conditions of exposure of bees are more reflective of actual use conditions. the
results of these trials may be directly used in risk assessment (see Chapter 9).

The design of semi-ficld/ficld testing may also follow a ticred approach. In the first instance. semi-ficld
tests should be designed in order to maximize the exposure of bees to residues resulting from an application,
For spraved products, the demonstration of acceptable effects in a semi-ficld of field test performed on a
“standard crop” (¢.g., wheat) made artificially attractive through a sugar solution and treated at the maximum
application rate at flowering may be considered as protective for any crop that may be further treated with
the product. Farther steps may consider bee-attractive crops treated at flowering (e.g., phacelia), and then
the specific crops on which the compound will actually be applied as a highest tier when a treatment at
flowering cannot be excluded. Further on, the possibility of an gxposure outside the Howering period of the
crop through, for example, spray drift onto flowers in vegetated arcas oponto flowering weeds within the crop
{e.g., understory of orchards), should also be considered inthe trials, if riggered by the lower tiers. In the
case of soilfseed treatments, it may be more difficult to identify a surrogate (worst case) crop as the exposure
results from systemic properties and the attractiveness of the crop to bees. For both sprayed and soil/seed
treatments, in the case of systemic activity, if the substance or its residues are persistent and the product may
be used on several crops in a rotation. the potential accumulation in soil and subsequent effect on in-plant
residues should be considered in the study protocol.

For both semi-ficld and field trials, it should be demonstrated that the test bees were actually exposed
upder the environmental conditions {especially weather conditions in case of ficld trials) of the study. The
use of a toxic standard (semi-field trials) or pollen collection and residue analysis, may also help to document
exposure. A guantified assessment of the exposureis particularly important for systemic products, as reference
substances for systemic products are difficult to define since they too would be dependent on crop properties.
There should always be a comparable untreated control in order to provide a reference point against which
to compare the test treatments. While positive controls (toxic reference chemicals) are frequently used in
laboratory and semi-field studies, they are not typically used in full-field studies. Therefore, it is not possible
to demonstrate definitively that the study design is sufficient to detect treatment effects and it is important to
document exposure through residue analyses,

For honey bees, suitable methods for semi-field and ficld trials are discussed in OEPP/EPPO (2010)
(s¢e Chapter 9) which have been defined for sprayed treatment and can be adapted to soil/sced treatments
(systemic activity). These studies may also be modified for specific assessments with honey bees, for example,
repellency and other behavioral effects, effects of aged residues or for specific testing of brood effects. Possible
adaptations for non-Apis species are discussed in Chapter 9.

The interpretation of semi- and full-ficld smdy results is further detailed in Chapter 9. It should rely on a
comparison of effects in the test chemical treatments and in the concurrent negative control. ¥ the semi-ficld
test treatment results inno significant difference from untreated controls in lethal and sub-lethal effects (ie.,
survival, growth, reproduction, and foraging behavior), a minimal risk is indicated (— 6). Otherwise a higher
tier evaluation using a field test has to be performed (- 11).
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12. Are visk mitigation measures specific to 4. mellifera possible?

If the results of higher tier semi-ficld and ficld tests indicate that the protection goals are'not met, the
assessment scheme may be reiterated considering specific risk mitigation measures mitigating the exposure
of honey bees (— 2). Note in this respect that semi-field and field tests may be appropriately adapted in order
to check for the efficiency of risk mitigation measures to reduce exposure to and subsequent-impact from
treatment residues on bees.

13. Are there significant routes of exposure for non-Apis bees that are not covered by the honey bee
risk assessment and/or risk assessment for other NTA?

In any case when a risk asscssment for non-Apis bees is triggered and a refined risk assessment is available
for honey bees and NTAs, it may be interesting to discuss the extent these risk assessments address as
part of the risk issues relative to non-Apis species. As an example, concerns with effects on non-Apis bees
identified at the lower levels may in some cases be addressed by semi-ficld orfield tests with honey bees as for
example, where no additional significant routes of exposure for non-Apis bees have to be taken into account.
Furthermore, higher tier ficld data gencrated with NTA species may also address these concerns provided the
routes of cxposure are comparable to those for non-Apis bees (Table 10.3, sce Chapter 9). If these data are
considered suitable surrogates and if the examination of these data results in no significant risk with regard
to the protection goals, then a minimal risk to non-Apis bees is indicated (— 6). Otherwise semi-field or field
tests with non-Apis bees should be considered to address the concern (= 14).

14 and 15. Assess the effects of the al to a non-4pis bee species relevant to the identified route of
exposure in a semi-feld or a field test: Do results indicate minimal risk (no significant difference to
control)?

Potential risks identified in the screening-level assessment miay be addressed by appropriately designed semi-
ficld tests where possible effects are assessed against the evaluation criteria related to the protection goals,
The derivation of evaluation criteria for specific protection goals is discussed in Chapter 4. For further details
on semi-ficld studies on non-Apis bees, see Chapter 9, As previcusly developed in the case of honey bees,
the choice between a semi-field test or a full-field study depends on the outcome of lower tier studies and
should also consider choices made for honey bees. T the results of semi-field or ficld test, in conjunction with
information from lower tier studies and other relevant data indicate no significant difference in relevant lethal
and sub-lethal effects compared to untreated controls, minimal risk is indicated (— 6).

Otherwise, further risk mitigation may be considered or the risk has to be presumed as significant
{(— 16).

16. Are risk mitigation measures specific to non-Apis bee species possible?
1 the results of higher tier semi-field and field tests on non-Apis indicate that the protection goals are not met,
the assessment scheme may be reiterated considering specific measures designed to mitigating the exposure
of non-Apis bees (— 2.

Note in this respect that semi-ficld and field tests may be appropriately adapted in order to check for the
efficiency of risk mitigation measures to Himit the exposure and potential impact of treatment residues on
non-Apis bees.

17. Presumption of significant visk

If there are no measures available to sufficiently mitigate the risk to honey bees and/or non-Apis bees indicated
by the evaluation of the results of higher tier semi-field and field tests against the protection goals, then a
significant risk has to be presumed.
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A6.2 SOIL OR SEED TREATMENT WITH SYSTEMIC ACTIVE SUBSTANCES

1. Details of the product and its pattern of use

As a basis for applying the assessment scheme, details of the product and the intended use rust be available,
especially the crop, the formulation type, type and timing of application, as well as the application rate (g
a.i/ha). In addition it has to be determined whether the active ingredient has systemic properties, that is,
significant pottions of the compound are trasslocated in the plant resulting in residues of concern in plant
matrices ke nectar, pollen, and leaves that might lead to exposure of bees (— 2). If persistent soil residues
may give rise to uptake of the substance by succeeding (rotational) crops, the same considerations with regard
to attractiveness of these crops to bees apply as discussed in the description of the risk assessmient scheme
for spray applications. Restrictions concerning the choice of succeeding crops may be considered as risk
mitigation measures.

2a and 2b. Is exposure of adult/immature stages of bees possible?

Based on the information on the product and its intended application it has to be decided whether exposure
of adult bees and immature stages (larvae and pupae, brood) can be excluded. The justification has to
take into account all routes of exposure that may be relevant to the intended use, for example, through
residues on flowers or in flower matrices (e.g.. pollen, nectar). and as for non-Apis bees in leaves, soil, etc.
{Table 10.3).

The screening step should be initiated if exposure of adult bees (— 3a) or immature stages (— 3b) to the
active ingredient cannot be excluded. Further risk assessment is not reguired in cases where exposure ¢an be
ruled out for both adults and tmmature stages of bees (— &), Special routes of exposure of bees as a resalt of
soil or seed treatment application of active substances with systemic properties may not be covered by the risk
assessmment scheme for spray application. The exposure of bees 1o residues of a systemic product may occur
through transfer of residues taken up by the roots from the seed coating or soil and distributed to the apper
(apical} parts of the plant and in particular in matrices of interest to bees {pollen, nectar, and honeydew) if the
crop 1s visited by bees. The resulting residue of concern may comprise the active substance and/or systemic
soil degradation products or metabolites formed in the plants. Honeydew might not be considered a relevant
route because the concentration of a systemic compound translocated in the phloem and reaching honeydew
without harming aphids should in principle not be capable of harming bees foraging on the honeydew, unless
the compound is highly selective toward non-aphid insects. If there is uncertainty regarding potential residues
in honeydew because there is insufficient information on sclectivity available in the registration dossier,
a dedicated evaluation according to the present tisk assessment scheme would be triggered. Information
derived from residue studies and plant metabolism studies is in general sufficient to identify if the substance
is internally distributed within the plant.during its growth, and if it is further degraded into major degradation
products. Similarly, possible uptake and distribution in plants of major soil degradation products could be
identified in these residue studics as well, The sensitivity (i.¢., limits of quantification and detection) of the
analytical methods that are used in the residue studies must be checked in order to ensure that they are
fow enough to detect residue levels that exert toxic effects to bees. If it is uncertain whether the detection
methods are sufficiently sensitive, additional investigations have to be considered to demonstrate the absence
of residue translocation at potentially toxic levels. Studies that specifically investigate the presence of residues
in flowers, nectar, or pollen may be considered as an option for the generation of data to refine the predicted
exposure of bees.

Other routes of exposure . as a.consequence of soil or seed treatment application (e.g., drift of abraded
treated seed coating dust into adjacent areas attractive to bees) are not specific to systemic active substances
and therefore not addressed in this risk assessment scheme. It should be noted that the emission and dispersion
of dusts at sowing is considered as reflecting a poor quality sowing and/or formulation practices that could
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be mitigated to reduce potential exposure to a minimum level. Therefore measures aiming at reducing the
emission and dispersion of dusts at sowing should be considered.

3a. Assess the toxicity of a.i. to A. meflifera adults (oral exposure): Establish Oral LD50; calculate TER,
compare TER to an appropriate trigger value
The acute oral toxicity of the active ingredient to adult honey bees should be determined in appropriate
faboratory tests generating median lethal doses (LD30) (Chapter 8). The highest intended field application
rate is used to estimate possible exposure in comparison to the most sensitive of acute contact and acute oral
LD50 endpoints.

For risk assessment, the LD50 is set into relation to the exposure of adult honey bees. For this purpose,
a default dictary residue level may be used, as for example the value of 1 mg a.i/kg proposed by the EPPO
(2010). Measured residue levels may also be used as a refinement of exposure estimates; AS exposure estimares
should reflect the maximum expected residue levels for a “worst-case”™ assessment, the measured residue in
plant matrices to be used as a refinement of exposure estimates for TER caleulation could, for example, be
based on the upper 90th percentile of residue data for the relevant crop for comparison to the most sensitive
acute LD30. Toxicity and exposure data expressed in same units are related in a TER calculation (TER =
LD50 divided by predicted exposure) where residue concentrations have 1o be expressed in terms of daily
uptake per bee (ug/kg). The calculated TER is assessed against an appropriate trigger value. A trigger valie
of 10 may, for example, be applied indicating that the predicted exposure is lower than the acute toxicity by
at least one order of magnitude and the margin of safety achieved can be regarded as sufficient to cover the
uncertainty related to longer exposure periods and possible related increased sensitivity (EPPO. 2010).

Where the TER is below the trigger value, a higher tier risk assessment or consideration of risk mitigation
measures is required {(— 8). As a refinement option a prolonged toxicity test in the laboratory may be
considered (— 4a). Otherwise, the risk to adult honey bees is assessed to be low and an cvaluation of possible
effects on non-Apis bees is the next step of the screening procedure (- 5a).

3b. Assess the toxicity of a.i. to A. mellifera larvae; Establish MOEL, caleulate TER, compare TER to
an appropriate trigger value

Chronic toxicity of the active ingredient to honey bee larvae should be determined in an appropriate laboratory
test generating an NOEC for the brood development inchuding aduilt emergence weight (Chapter 8). For risk
assessment, this toxicity eadpoint is compared to the ¢xposure of honey bee larvae via contaminated food
items. If chemical/crop-specific exposure data are not available, then default exposure estimates may be
determined through information from residue analysis data (see Chapter 7 for more details). Toxicity and
exposure data (expressed in same measurement units of pg/kg) are related in a TER calculation (TER =
NOEC divided by predicted exposure. The resulting TER is compared to an appropriate trigger and any value
above that trigger indicates a presumption of minimal risks. In the flow chart, a trigger of one is used based on
the presumption that maximum residues measured in pollen do not exceed 100 pg/kg and that using a value
of 1000 ug/kg would likely be considered protective. Again, appropriate exposure values and triggers must
be determined by the regulatory authority; however, at this level of refinement, potential risks are determined
from toxicity data on bee brood and rely on the NOEC.

4a. Assess the oral toxicity of ali to A. mellifera Adults in a prolonged (10 day) test: Establish oral
MNOEL, caleulate TER, and compare TER to an appropriate trigger value

As a refinement option the NOEL derived from a 10-day toxicity test with oral exposure may be taken into
account before embarking on a-higher tier risk assessment. The NOEL is related to the potential exposure
of adult honey bees via consumption of contaminated food items (default value as for example | mg aiJ/kg
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or measured residue data). A TER value is calcddated by dividing NOEL by predicted exposure expressed in
the same units of measurement. In this case, as the effects are monitored over a 10-day period, the average
(or time-weighted average) of residue levels is a more appropriate exposure ¢stimate in a TER calculation,
The calculated TER is assessed against an appropriate trigger value. A trigger value of one may be applied
as the toxicity endpoint 1s related to the NOEL. Where the TER is below the trigger valug, a higher ter
risk assessment or consideration of risk mitigation measures is required {(— 8). Otherwise the risk to adult
honey bees is assessed to be low and consideration of possible effects on non-Apis bees i85 the next step of the
screening procedure (- 5a).

Sa. Assess possible impacts on non-Apis adults using WTA Data as surrogate: W TER for Apis is Between
10 and 160, consider NTA data

When specific data on the toxicity of the compound to adult non-Apis bee species are lacking, poteatial risk
may be estimated from the data available on the honey bee and if available in the dossier. the use of data on
other NTA.

Explore the NTA data package to ascertain whether there is likely to be a significant risk to non-Apis
bees by considering the characteristics of each species tested, for example, Aleochara bilineata may give
some evidence concerning soil-dwelling species and Aphidius sp. on nectar=feeding species. Where a risk
to non-Apis bees (as estimated using NTA) cannot be excluded, more refinement is considered necessary.
This refinement could consider the generation of specific adult toxicity data with a non-Apis species before
a higher tier risk assessment or consideration of risk mitigation qneasures (— 6a). If mitigation measures
are considered, then the effect of these measures on potential exposure should be considered using the same
process as just described from the point where potential risk could not be presumed low/minimal. If the risk
to NTA is considered to be minimal, the risk to adult non-Apis bees may be considered minimal (— 7).

Ha. Establish adult oral LD56 for a non-Apis bee species: Caleulate TER, compare TER to an appro-
priate trigger value

The screening step 3a may be repeated using specific toxicity data generated in tests with a non-Apis bee
species. For further details on Iaboratory studies on non-Apis bees, see Chapter 8. For risk assessment, the
L350 endpoint is set into relation o the exposureofadult non-Apis bees. For this purpose a worst-case default
dictary residue level of 1 mg ad/kg (EPPO 2010) or measured residue data in relevant food items may be
used. Toxicity and exposure data expressed in the same units are expressed as a ratio in a TER calculation
(TER = LDS50 divided by predicted exposure} where residue concentrations have to be expressed in similar
terms, that is, daily uptake per bee. The caleulated TER is assessed against an appropriate trigger value. A
trigger value of 10 indicating that the predicted exposure is lower than the acute toxicity by at least one order
of magnitude may be considered to be appropriate also for non-Apis bees. Where TER is lower than the
trigger value, a higher tier risk assessment or consideration of risk mitigation measures is required (— 8).
Otherwise the risk to adults of non-Apis bees is considered minimal (- 7).

4b. Assess possible impacts on non-Apis immature stages: If TER for Apis is between 1 and 10, establish
larval NOEL for relevant non-Apis bee species (-~ 5b). Otherwise the risk to immature non-Apis bees
is considered minimal (— 7)

Lacking specific data on the tozivity of the compound on immature stages of non-Apis bee species, the
assessment of possible effects on this group in the screening procedure can utilize data on honey bees. As a
trigger of concern for possible ¢ffects on non-Apis bees the TER calculated under point 3b using a honey bee
larval NOEC is compared to-a value higher by an order of magnitude to account for interspecies variability
of toxicity data. Where this. TER is below a trigger value of 10 a refinement of the screening step may be
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considered generating specific toxicity data with immature stages of non-Apis bee species before a higher tier
risk assessiment or consideration of risk mitigation measures is required.

5h, Establish larval NOEL for a non-Apis bee species: Calculate TER, compare TER to an appropriate
trigger value

The screening step 3b may be repeated using specific toxicity data generated in tests with 4 non-Apis bee
species. For further details on laboratory studies on immature stages of non-Apis bees, see Chapter 8. Toxicity
and exposure data expressed in the same units are expressed as a ration in a TER caleylation (TER = NOEC
divided by predicted exposure concentration). The calculated TER is assessed against an appropriate trigger
valge. A trigger value of 10 indicating that the predicted exposure is lower than the acute toxicity by at
least one order of magnitude may be considered to be appropriate also for non-Apis bees. Where TER is
below the trigger value, a higher tier risk assessment or consideration of risk mitigation measures is required
(— 8). For TER values that are higher than the trigger, the risk to larvae of non-Apis bees is considered
minimal (— 7).

7. Presumption of minimal risk

If exposure can be excluded or the assessment criteria in the scroening step arg met for both adult bees and
larvae a minimal risk to honey bees and non-Apis bees can be presumed.

A minimal risk for honey bees and non-Apis bees can also be presumed if treatiments in appropriate
higher tier semi-field and fickd tests result in no significant difference compared to the untreated control when
evaluated against the protection goals. Further risk mitigation measures are not required.

8. Continue with higher tier risk assessment or consider risk mitigation measures and reassess

If in the screening step the assessment criteria for adult bees or larvae are not met, a higher ter risk
assessment should be performed (— 9). Alternatively the screening step may be repeated considering specific
risk measures excluding or mitigating exposure (- 2). Forfusther considerations on risk mitigation measuses,
see Chapter 12,

8. Is higher tier risk assessment triggered by failing the screening step with regard to non-Apis bees?
Concerns identified in the screening procedure have 1o be addressed in semi-ficld or field tests with honey
bees (— 1), If in the screening step the criteria for adult bees or larvae are not met with regard to non-Apis
bees, it must be determined whether a higher tier study with honey bees are sufficient to cover concerns
identified for non-Apis bees in the screening step (— 14).

19. Is higher tier risk assessment triggered by failing the screening step with regard to A. mellifera?

If in the screening step the criteria foradult bees or larvae are not met only with respect to honey bees, a
semi-field or field test should be performed to address the concern (- 11 or 12). (Note that the higher tier
part of the risk assessment schemes is identical for both spray and soil/seed treatment apphication, Due to
an additional step in the screening procedure, the numbering of the steps in the hugher tier risk assessment
scheme for soil/seed treatment application is different (+ 1))

11, and 12. Assess the effects of the al to A. mellifera in a semi-field or a field test: Do results indicate
minimal risk (no significant difference to control)?

See 10 and 11 in the risk assessment fHowchart for sprayed treatments.

Where in the somi-field test or'in the field test treatrnent results in po significant difference in lethal
and sub-lethal effects on survival, growth, reproduction, and foraging behavior compared to untreated
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controd, a minimal risk is indicated (— 7). Otherwise a higher tier ¢valuation a field test has to be
performed (- 12).

13. Risk mitigation measures specific to A. mellifera possible?

Where the results of higher tier semi-field and ficld tests indicate that the protection goals are not met, the
assessment scheme may be reiterated considering specific measures to mitigate the exposure of honey bees
(- 2}. Note in this respect that semi-ficld and field test may be appropriately adapted i order to check for
the efficacy of risk mitigation measures to limit the exposure and subsequent impact on bees.,

14. Are there significant routes of exposure for non-Apis bees that are not covered by the honey bee

risk assessment and/or risk assessment for other NTA?

In any case when a risk assessment for non-Apis bees is triggered and a refined risk assessment is available

for honey bees and NTAs, it may be interesting to discuss the extent to which these risk assessments address

part of the risk issues relative to non-Apis species. As an ¢xample, concerns with effects on non-Apis bees

identified at the lower levels may in some cases be addressed by semi-field or field tests with honey bees,

as for example, where no additional significant routes of exposure for non-Apis bees have to be taken into

account. Furthermore, higher tier field data generated with NTA species may also address these concerns

provided the routes of exposure are comparable to those for non-Apis bees (Table 10.3, see Chapter 9). I Am: Please

these data can serve as surrogates and if the examination of these data results in no significant risk with regard "h’é?k_ and

to the protection goals. then a minimal risk to non-Apis bees 1s indicated (— 7). Otherwise semi-field or ficld j;?ﬁ;ﬁ

tests with non-Apis bees have to be performed to address the concern (- 15 or 16). “(Table 10.3,
see Chapter 9Y7

15. Assess the effects of the a.i. to a non-Apis bee species relevant to the identified route of exposure in  1#s been given

. s 3s . s . N . as intended in
a semi-field test: Do results indicate minimal visk (no significant difference to control)? the sentence

Concerns raised in the screening procedure may be addressed by appropriately designed semi-field/feld tests ;?"‘:‘“ﬂ:‘}“ mg“ﬂ’;i
N o . . IR . o . . igner e e

where possible effects are assessed against the criteria intended to reflect the protection goals. The derivation g0 ol

of assessment criteria for specific protection goals ig'discussed in Chapter 4. For further details on semi-ficld  nen-Apis bees

studies on non-Apis bees, see Chapter 9. Where in the semi-field test treatment results in no significant  (Table 10.3, see

‘g o e C . g e e Chapter 817
difference in relevant lethal and sub-lethal effects compared to untreated control, a minimal risk is indicated
(- 7). Otherwise in a higher tier evaluation a ficld test should be performed (— 16).

16. Assess the effects of the a.l to a non-Apis bee species relevant to the identified route of exposure in
a semi-field or a field test: Do results indicate minimal risk (no significant difference to control)?
Concerns raised in the screening-fevel assessmiont may be addressed by appropriately designed semi-field
tests where possible effects are assessed against the evaluation criteria related to reflect the protection goals.
The derivation of evaluation criteria for specific protection goals is discussed in Chapter 4. For further details
on semi-ficld studies on non-Apis bees, see Chapter 9. As for honey bees, the choice between a semi-field
test and a full-field study depends on the outcome of lower tier studies and should also consider decisions for
honey bees. If the results of semi-ficld or field test, in conjunction with information from lower tier studies
and other relevant data indicate no significant difference in relevant lethal and sub-lethal effects compared to
untreated controls, minimal risk is indicated (— 7). Otherwise, further risk mitigation may be considered or
the risk has to be presumed as significant (— 17,

17. Risk mitigation measures specific to non-4pis bee species possible?

Where the results of higher tier semi-field and field tests on non-Apis bees indicate that the protection goals
are not met, the assessment scheme may be reiterated considering specific measures designed to mitigating
the exposure of non-Apis bees (— 2).
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Note in this respect that semi-ficld and ficld test may be adapted in order o determine whether risk
mitigation measures actually limit the exposure and potential impact on non-Apis bees.

18. Presumption of significant risk

If there are no measures available to mitigate the risk to honey bees and/or non-Apis bees indicated by the
evaluation of the results of higher tier semi-field and field tests against the protection goals, then g significant
risk has to be presumed.
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